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Pulmonary vein isolation (PVI) is now one of the standard procedures used to treat atrial fibrillation (AF) [1] . However, a single ablation procedure has been shown to be effective in only about 50% of patients at three-year follow-up and multiple procedures were required to achieve control of AF in ~80% of sufferers [2] . Furthermore, the success rates differ between patients presenting with paroxysmal (60%-80%) and persistent AF (50%-70%). As with any catheter-based procedure there are inherent risks pertaining to access site and vascular complications, pericarditis, and others. A recent report from a large registry revealed a complication rate of 10.5% defined as any procedure-related adverse event resulting in permanent injury or death, requiring intervention or treatment, or prolonging/requiring hospitalisation for > 48 h [3] . These results highlight the need for better predictors of procedural success in order to minimise exposure of patients who are unlikely to benefit from the procedure. Therefore, cardiologists have long sought various anatomical or biological factors that can determine which patients may be preferred candidates for PVI. Widely and easily accessible biomarkers would best serve this purpose. A recent report summarises the currently available evidence with focus on myocardial injury biomarkers, natriuretic peptides, inflammatory markers, oxidative stress biomarkers and microRNAs [4] .
In this context, Wybraniec et al. [5] in the current issue of the journal report on the association between the levels of a catecholamine-metabolising enzyme, renalase, and clinical characteristics of AF. Their cohort comprised 69 patients undergoing PVI for either paroxysmal (n = 62) or persistent (n = 7) AF and 15 matched controls. The participants underwent electrocardiographic Holter monitoring to confirm (study group) or exclude (control group) AF. The study group underwent a second seven-day electrocardiogram monitoring six months after the ablation procedure to assess the response to PVI and to detect possible recurrent AF. Further tests performed prior to the PVI procedure included transthoracic echocardiography with speckle tracking imaging to assess left atrial (LA) global longitudinal strain. To determine renalase plasma concentrations the authors used a commercially available ELISA.
Wybraniec et al. found that low plasma renalase concentration was inversely related to impaired rate control, higher AF burden and advanced LA remodelling. However, renalase concentration did not predict the maintenance of sinus rhythm at six months after the PVI procedure [5] . Accordingly, the authors appropriately conclude that plasma renalase concentration failed to predict recurrence of AF in the six-month observation.
While the initial hypothesis of the potential utility of renalase to predict AF recurrence may be disproven, the study provides some interesting insights. Renalase was first described by Desir et al. [6] as an extracellular amine oxidase. While it had been thought to be expressed primarily in the kidney, synthesis of renalase was also demonstrated in the brain and peripheral nerves [7] . Such an expression pattern would be in line with its postulated mode of action to degrade circulating catecholamines and links it to the regulation of sympathetic nervous system activity [8] . Although there has been some doubt in the literature on the "true" function of renalase [9] , a number of studies showed its negative association with blood pressure [10, 11] .
Interestingly, the authors noted that while low levels of renalase were associated with increased burden of AF, the study group as a whole had significantly higher renalase levels compared to age-and sex-matched control subjects with similar comorbidities [5] . These findings are difficult to interpret since no other studies have measured plasma concentrations of renalase in patient cohorts with AF. Questions that need to be addressed relate to the reliability of the assay used, the absolute and normal values in various patient cohorts, as well as the relation of these renalase concentrations to other associated markers, in particular catecholamines. Unfortunately, catecholamine levels were not measured in the current study, which would have helped to determine whether the proposed association between (relatively) reduced renalase levels and higher concentrations of various catecholamines could be confirmed. Furthermore, assessment of any relation to the degree of kidney function would have been relevant, since impaired kidney function has been associated with reduced renalase levels, thereby potentially driving the well-established sympathetic overdrive in chronic kidney disease [8] . Of note, sympathetic activation has clearly been associated with cardiac arrhythmias, and therapeutic approaches specifically targeting sympathetic overactivity, such as renal denervation, have been shown to beneficially impact LA remodelling [12] .
Increased renalase concentration in a given study cohort compared to a matched control group may be a reflection of disease progression. It is possible that initially renalase levels increase to counteract the cardiovascular consequences and the cardiac remodelling associated with AF. However, as the disease sets in, renalase can become exhausted and therefore circulating levels may decrease over time. The observation that renalase levels were lower in patients with persistent AF compared to paroxysmal AF (19.05 ± 12.60 vs. 28.77 ± 9.48 µg/mL) may be considered as supporting evidence, however, the number of patients with persistent AF was very small (n = 7). Future studies should therefore compare renalase levels between newly diagnosed AF patients and those with longer history of AF and should also compare paroxysmal and persistent AF. Longitudinal assessment of renalase concentrations in concert with relevant biomarkers presumably affected by altered renalase availability such as catecholamines may provide further insight into its role in patients with AF. Furthermore, given its enzymatic nature, assessment of renalase activity rather than its absolute abundance in plasma may help to shed some light on its potential role in the context of AF.
As it stands, assessment of renalase plasma concentrations does not appear to be useful to predict recurrence of AF within a six-month observation period. However, it may have utility as a biomarker of the risk of AF and potentially as a marker of progression of the disease. Research into this important area should therefore continue and address the questions raised above. 
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